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Introduction to thematic section on hydrodynamic
studies of mineralization1. Introduction
Most metallic mineral deposits formed from hydrothermal
fluids, and the mineralization processes include both chemical
(e.g., fluid-rock and fluidefluid interactions) and physical (e.g.,
fluid flow) aspects. More attention has been paid to the chemical
processes than the physical ones, even though the latter is
equally important in controlling the formation of mineral
deposits and their localization. Nevertheless, a number of studies
have been carried out regarding the hydrodynamics of fluid flow
associated with ore mineralization (e.g., Cathles, 1981, 1997;
Garven and Raffensperger, 1997; Cathles and Adams, 2005;
Cox, 2005; Ingebritsen et al., 2006), and it is timely to eval-
uate our current understanding on this topic and gaps in
knowledge to be addressed in further studies. This special
section on “Hydrodynamics of mineralization” contains four
papers (Chi and Xue, 2011; Xue et al., 2011; Zhang et al., 2011;
Ju et al., 2011), which summarize the current status of study in
the field, and present a few case studies to highlight the
importance of hydrodynamics in the research of mineral
deposits.
2. Principles and methods of hydrodynamics of
mineralization
Chi and Xue (2011) summarizes the principles of fluid flow
related to mineralization. The analysis of fluid flow in mineral-
izing systems generally involves various mathematic equations,
which can be daunting for many geoscientists. Chi and Xue (2011)
explains these principles in simple language, emphasizing the
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relief, rock deformation, and fluid density change). Furthermore,
despite the common perception that hydrodynamics of minerali-
zation is about numerical modeling of fluid flow, Chi and Xue
(2011) illustrates that field investigations (e.g., hydraulic frac-
tures, sand injection structures) and laboratory studies (e.g., fluid
temperature and pressure estimated from fluid inclusions and
paleo-stress regime from microstructures) are important compo-
nents of hydrodynamic studies of mineralization. The principles of
numerical modeling are explained, and their usefulness in
understanding mineralization processes and in helping mineral
exploration are emphasized.
3. Structural controls on fluid flow and
mineralization
It is well known that many mineral deposits are hosted by struc-
tures, especially faults and fractures, indicating that structures
play an important role in focusing fluid flow and mineralization.
However, it is also known that most structures are barren, and only
some are mineralized. One of the main purposes of numerical
modeling of fluid flow is to predict which structural locales are
favorable for mineralization in a given area. Zhang et al. (2011),
after summarizing the principles of numerical modeling of fluid
flow in relation to rock deformation, demonstrates how numerical
modeling can be used to help the selection of exploration targets.
Both discrete deformation model and continuum coupled
deformation-fluid flow model are examined, and an example of 3D
numerical modeling with a focus on mineral exploration is
provided. The philosophy of reverse-engineering modeling and
regional predictive modeling was also explained by Zhang et al.
(2011).
4. Hydrocarbon generation, fluid flow,
and mineralization in sedimentary basins
Many mineral deposits are hosted in sedimentary basins, and their
formation is related to basinal fluid flow. The hydrodynamics of
fluid systems in sedimentary basins has been studied extensively,
and various driving forces of fluid flow have been identified,
including topographic relief, fluid overpressure, and density
variation in relation to salinity and temperature. Although recog-
nized as a potential contributor to fluid overpressure, there have
G. Chi, C. Xue / Geoscience Frontiers 2(3) (2011) 421e422422been few quantitative studies of hydrocarbon generation as
a driving force of fluid flow related to mineralization in sedi-
mentary basins. Xue et al. (2011) carried out a numerical
modeling of hydrocarbon generation in the Ordos basin, and
conclude that oil and gas generation was part of the driving force
for the upward flowing of reduced fluids, which met with oxidized
fluids in the upper part of the basin and caused uranium miner-
alization. Xue et al. (2011) illustrated the importance of main-
taining certain level of fluid overpressure, through the help of
hydrocarbon generation, in order to fix the interface between
reduced and oxidized fluid systems in a given stratigraphic level,
which favors uranium mineralization.
5. Fluid convection and mineralization
Fluid convection in relation to temperature or salinity variation is
common inmany geologic environments. Somemineralization canbe
clearly related to fluid convection, such as those associated with
magmatic intrusions, but in other cases, such relationships are not
evident. Ju et al. (2011) presents a case study of the Dachang Sn-
polymetallic district, using finite element method to model fluid
flow related to temperature and salinity variations. The results indicate
that significant heat anomalies were caused by fluid convection, fluid
salinities were disturbed, and fluid flow was focused along high-
permeability faults. However, as pointed out by Ju et al. (2011), the
combined temperature and salinity results of the modeling are not
favorable for mineralization to take place, suggesting that more
realistic models involving other driving forces such as tectonic
deformation are required.
In addition to the four papers in this issue, a few more papers
dealing with different aspects of hydrodynamics of mineralization
will appear in this journal in the upcoming issues. It is hoped that
these papers will help draw more attention to the hydrodynamic
studies of mineralization.
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